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L—INTRODUCTI ON. 

Fish remains form a xery considerable portion of the fossil 
fauna of the Australian Tertiary deposits, but hitherto they 
appear to have been somewhat neglected. The previously 
recorded species are principally to be found in lists and cata¬ 
logues of fossils, but seldom more than as a mere identification. 
Two of our species have, however, been well fig-ured and de¬ 
scribed by the late Sir F. McCoy in the Prodromus of the 
Palaeontology of Victoria, and one other species by the late 
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Professor Ralph Tate in the Proceedings of the Royal Society 
of New South Wales. The majority of the species identified 
in this paper are new to Australia, though some have previously 
been recorded from New Zealand deposits. In some cases we 
feel assured that the earlier records are not always to be relied 
upon in view of the large amount of material we have had at 
our disposal. 

The following have been previously recorded from the Aus¬ 
tralian Tertiaries : — 

= Asteiacanthus eocaenicus. 

= Oxyrhina desori. 

= Lamna crassidens. 

= Odontaspis contortidens. 

= Lamna compressa. 

= Oxyrhina hastalis. 


Strophodus eocenicus 
O tod us desori 
Lamna elegans 
Lamna contortidens 
Lamna denticulata 
Oxyrhina trigoiiodon 
Oxyrhina hastalis. 
Oxyrhina woodsii 


= Lamna apiculata. 


Carcharodon angustidens= Cai'cliarodon auriculatus. 

Carcharodon megalodon. 

In working out the material herein dealt with, we have fully 
examined the collections in the National Museum and that made 
by one of us (G. B. Pritchard), and we are also indebted to the 
following gentlemen for the loan of specimens from their col¬ 
lections :—Messrs. J. R. Dixon, T. S. Hall, J. F. Mulder, F. 
Spry, and G. Sweet, to whom we desire to express our thanks. 

The present paper contains references to eleven genera, repre¬ 
senting twenty-five species of the Selachian group, and includes 
three new species. The remainder of the fish fauna we hope 
to deal with in another paper. 


TL—DESCRIPTION OF SPECIES. 

Order Selachii. 

Family JVotuiauidae. 

Genus, Notidanus^ Cuvier. 

Notidanus jenningsi, sp. nov. (PI. XI., P'igs. I, 2). 

Description.—Small portion of the lower jaw partially en¬ 
veloped in a phosphatic nodule bearing two anterior medial 
teeth and imperfect traces of others in the same parallel series. 
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The teeth preserved apparently belong to the left side of the 
lower jaAv and represent two of the principal teeth. Each tooth 
is characterised by a marked anterior fold situated at about 
one-third the length of the tooth from the front; the anterior 
tooth has a very strong and broad main cusp which bears very 
fine serrations, the sensations of the basal part of the crown 
being much coarser and not a graduated series, but irregular in 
strength ; the anterior slope of the adjoining tooth is finely, 
deeply and more regularly serrate ; the posterior portion is 
wanting. 

Dimensions.—Length, 11.5 mm. ; height from base of jaw, 
7.5 mm. These measurements refer to the perfect tooth. 

Locality and Horizon. — From nodule band at the base of the 
cliffs Beaumaris, Port Phillip. Collected and presented by the 
late Mr. W. B. Jennings (JSTat. .M us. Coll.). From the good state 
of preservation of our specimen it apparently belongs to the 
Kalimnan Beds. 

Observations.—The relationships of our species point in the 
direction of N. serratissimus, Agassiz, from the English Eocene 
of the Isle of Sheppey and Highgate; but in the fineness of its 
serrations it shows an approach to the Pliocene, N. gigas, on 
the one hand, and to the recent Indian gi*ey shark, N. indicus, 
on the other. 

This species we have named in honour of the late Mr. Jen¬ 
nings, who did an immense amount of work on these beds, 
though he appears to have received very little credit for his 
labours. 


Family Spuiacidae 
Genus Acajithias.^ Risso. 

Acanthias geelongensis, sp. nov. (PI. XL, Fig. 15). 

Description.—Tooth with a somewhat slender and recurved 
cusp; base prolonged anteriorly; with, a posterior notch and 
one or two crenulae on the posterior part of the base behind 
the notch. 

Dimensions.—Length at base of tooth, 6 mm. ; height, 5 mm. 

Observations.—This species bears certain resemblances to 
Acanthias orpiensis, Winkler sp. (27, PL I., Fig. 17, and 32, PL 
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L, Fi"s. 1 and 2). Tt differs, however, in having a more slender 
cusp and a lower and more elongate base. 

Locality and Horizon.—Orphanage Hill, Geelong (T. S. Hall 
Coll.)^ — Balcombian. 


Family Cestraciontidae. 

Genus Cesiraciofiy Cuvier. 

Cestracion cainozoicus, sp. nov. (PL XL, Figs. 5-8. 

PI. XIL, Fig. 2). 

Description.—Various lateral teeth showing variation com¬ 
parable >\uth that of the crushing teeth of the recent C. 
philippi. In shape the specimens vaiy from almost semicircular 
through subrhomboidal to elongate-oblong j the latter form 
usually showing a stronger incurvation of the outer lateral 
edge. In the best preserved specimens the surface towards the 
outer lateral edges shows the submedian ridge as a fine elevated 
band from which proceed anastomosing ridges giving rise to 
the pitted appearance at the extremities of the teeth. The ar¬ 
rangement of the ridges running off the submedian ridge is 
generally parallel and at right angles to it. As in common 
with other Cestraciont teeth, the base of the outer concave 
side is usually excavate, giving rise to an articulating ridge at 
the junction of the crown with the root. 

The surface of the cro’wm is, generally speaking, strongly 
convex, and is apparently much smoother than that of the 
living species. An interesting point of agreement, however, is 
showm in one specimen which has fiaked off superficially from 
the rest of the crown, a feature which may be readily tested in 
the living species. 

Dimensions.—Specimen (a) (semicircular form)—Length, 13 
mm.; breadth, 7 mm.; height, 5 mm. 

Specimen (b) (subrhomboidal form)—Length, 18.5 mm.; breadth, 
11 mm.; height, 7 mm. 

Specimen (c) (elongate oblong form)—Length, 18 mm.; breadth, 
7 mm.; height, 5 mm. 


1 Since presented to the National Museum. 
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Specimen (d) — Length, 26 mni.; breadth, 10 mni. ; heiglit, 7 mm. 

Localit}' and Horizon. — From the nodule band at the base 
of the cliffs, Beaumaris, Port Phillip. National Musemn Col¬ 
lection, collected by the late Mr. W. Kershaw, and the late Mr. 
AV. B. Jennings ; also in the private collections of Messrs. Dixon 
and G. B. Pritchard. 

From the nodule band at the base of the upper beds Grange 
Burn, near Hamilton, AVestern Auctoria. Nat. Mus. Coll., pre¬ 
sented by Messrs. F. Spry and A. A. Kelley, also Coll. G. B. 
Pritchard. 

The majority of the specimens hitherto obtained of this species 
have been from the Kalimnan Beds, but as many show consider¬ 
able erosion it is probable that they may have been derived from 
the Balcombian. Curlewis; Beds, near Geelong (Nat. Mus. Col¬ 
lection, presented by A, C. Curlewis); Alurgheboluc (T. S. Hall 
Coll.)—Balcombian. 

AVarranooke, 23 miles north of Stawell (Nat. Mus. Collection 
from Mines Department, 3502). — Barwonian. 

Observations.—The genus itself has been previously recorded 
from our Tertiaries by Tate (25, p. 246), and by Hall and 
Pritchard (12, p. 304), but no described Australasian Tertiary 
species has hitherto been known. For confirmatory evidence of 
the generic affinities of our specimens thin slices of the teeth 
have been microscopically examined, and they show the irregu¬ 
lar habit of the pulp-canals and the characteristic outspread 
canaliculi near the upper surface, a feature which we hare also 
seen in actual recent specimens, and which has also been well 
illustrated by Owen in his Odontography (22). 

The first European Tertiary record of Cestracion was made 
by AVinkler (27, p. 17) from the Bruxellian (Aliddle Eocene) of 
Belgium, and subsequently by A. S. AVoodward (32, pp. 6, 7, 13) 
from the London. Clay (Lower Eocene). 


Genus Asteracafithus^ Agassiz. 

Asteracanthus eocaenicus, Tate, sp. (PI. XL, Figs. 3, 4. 
PI. XII., Fig. 1). 

Strophodus eocenicus, Tate, 1894. Proc. Roy. Soc. N.S.AV., 
p. 169, pi. 13, f. 6. 
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Description. — According to Professor Tate, this “ species is 
somewhat comparable with S. magnus, Agassiz, but is narrower 
with coarser reticulate rugosities and the inner margin is very 
finely reticulate-punctate ; the outline is subtrapezoidal, about 
three times as long as Avide, broader at one end, which is con- 
vexedly truncate and narrower at the other, which is trun¬ 
cated ; uniformly depressedly convex above.” This differs 
from Cestracion, amongst other points, in having a distinct 
articulating keel entirely round the tooth instead of on the 
outer side, and in the absence of the narrow submedian band 
on the upper surface. In the microscopical structure of the 
teeth there is also definite evidence of the affinity of this form 
Avith Asteracanthus, for in a A^ertical section the tubuli in the 
dentine layer are arranged in close more or less parallel bundles 
and quite distinctive from the structure seen in the teeth of 
Cestracion. 

Dimensions. — Small specimen — Length, 17 mm.; breadth, 6.5 
mm.; height, 2.5 mm. 

Medium specimen — Length, 29 mm.; breadth, 11.5 mm.; 
height, 8 mm. 

Large specimen — Length, 32.5 mni. ; breadth, 11.5 mm.; 
height, 8.5 mm. 

Locality and Horizon. — Geological Survey, T.M. 2. Lime¬ 
stone of the Moorabool Valley near Maude. Professor Tate's 
figured specimen is recorded as from Cheltenham, Port Phillip, 
i.e., Beaumaris. He also mentions its occurrence in “LoAver 
Murravian,” and refers to a specimen in Mr. SAveet's collection 
from the limestones of the Moorabool River.^ 

Observations. — The teeth of Asteracanthus are decidedly 
rarer in our Cainozoic Beds than Cestracion, but, judging from 
Professor Tate’s remark, “fish-plates, Avhich are not of uncom¬ 
mon occm-rence at Cheltenham,” he appears to have included 
Cestracion as referable to Strophodus. Strophodus, however, 
has been displaced in favour of Asteracanthus, and is now re¬ 
garded as a synonym. The structure of the teeth of the above 
species is very distinct from that of Cestracion, as Avill be seen 
from the photograph, PI. XIL, Fig. 1. 


This specimen has been since presented to the National Museum by Mr. Sweet. 
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Family Carchariidae, 

Genus Gaieocerdo, Miiller and Henle. 

Galeocerdo davisi, nom. mut. 

Notidanus inarginalis, Davis, 1888. Trans. Roy. Dublin Soc., 
ser. 2, vol. iv., p. 34, pi. 6, f. 7 (non. f. 8). 

Galeoeerdo sp., A. S. Woodward, 1889. Cat. Foss. Fishes, 
Brit. Mus. Nat. Hist., pt. 1, p. 167. 

Locality and Horizon.—Clays of the coastal sections near the 
Gellibrand River (Pritchard Coll.), 3 miles west of the mouth 
of the Gellibrand River (Geol. Surv. Viet., A.W. 9, Nat. Mus. 
Coll.).—Balcombian. 

Grange Burn, near Hamilton (presented br A. A. Kelley, 
Esq., Nat. Mus. Coll.; also Pritchard Coll.). Beaumaris, Port 
Phillip (Dixon Coll.; Pritchard Coll.; Nat. Mus. Coll., pre¬ 
sented by the late Mr. W. B. Jennings).—Kalimnan; but as 
mostly worn probably derived from the Balcombian. 

Obser\^ations.—This species was first figured and described 
by Davis under the generic name of Notidanus, but, as was 
subsequently pointed out by A. S. Woodward (30, p. 167), Davis 
included a tooth of Galeoeerdo with his Notidanus, and as the 
specific name marginal is has been retained for Davis’ Notidanus 
by A. S. Woodward, the Galeoeerdo before us may be con¬ 
veniently referred to as G. davisi. 

This present form is somewhat intermediate between G. 
latidens, Ag., and G. aduncus, Ag., the somewhat depressed 
cusp reminding us of the former and the heavy base of the 
latter species ; a good distinctive character of G. davisi seems 
to be the marked regularity of the posterior slope. This form 
was originally recorded by Davis from the Waipara and the 
Oamaru Formations of New Zealand and regarded as equivalent 
to Upper Cretaceous and Oligocene respectively. 

Galeoeerdo latidens, Agassiz. 

Galeoeerdo latidens, Agassiz, 1843. Poiss. Foss., vol. iii., p. 
231, pi. 26, figs. 22, 23. 

Galeoeerdo latidens, Ag., Woodward, 1889. Cat. Foss. Fishes, 
Brit. Mus. Nat. Hist., pt. 1, p. 444. 
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Locality and Horizon.—Grange Burn, near Hamilton (Prit¬ 
chard Coll.). Kalimnan apparently derived from Balcombian. 
Beaumaris, Port Phillip. (Xat. Miis. Coll., presented by the 
late Mr. W. B. Jennings; also Pritchard Coll.).—Kalimnan, 
apparently also derived from Balcombian. 

Observations.—A comparatively rare form in our beds, the 
commonest form being G. davisi, but it may be picked out by 
its more depressed character and narrow elongated root. This 
is a widely-distributed form occurring in various parts of Europe, 
North America, and Egypt, in beds of Eocene Age. 


Galeocerdo aduncus, Agassiz. 

Galeocerdo aduncus, Agassiz, 1843. Poiss. Foss., vol. iii., p. 
231, pi. 26, figs. 24-28. 

Galeocerdo aduncus, Ag., Woodward, 1889. Cat. Foss. Fishes, 
Brit. Mus. Nat. Hist., pt. 1, p. 444. 

Locality and Horizon ■— ^Beaumaris, Port Phillip (Dixon Coll., 
Nat. Mus. Coll., presented by the late Mr. W. B. Jennings). 
Kalimnan — one specimen in a good state of preservation, the 
other example in a worn condition. 

Observations. — This species is also rare in our beds, but may 
be distinguished by its coarser serrations at the base of the 
cusp on the posterior side and the more erect and robust cusp. 
This has a wide geological range, being found in the Eocene, 
Miocene and Pliocene of Europe and North America. 


Genus Carcharias, Cuvier. 

Sub-genus, Prionodon^ Muller and Henle. 

Capchapias (Prionodon) acutus, Agassiz. 
Carcharias acutus, Agassiz, 1843. Poiss. Foss., vol. iii., p. 
242, pi. 36, f. 8, 9. 

Locality and Horizon.—Waurn Ponds, near Geelong (Nat. 
Mus. Coll., purchased from Mr. J. F. Bailey).—Jan Jukian. 

Observations.—The elongate and acute cusp with its lateral 
serrations places this form without much doubt under the above 
species, but unfortunately it is at present only represented by 
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one well-preserved specimen ^\^tll part of the base wanting. 
This species was originally described from the Marly Chalk of 
Westphalia, and is Upper Cretaceous. 

Genus, Sphyooin, Ratiiiesque. 

Sphyrna prisca, Agassiz. (PI. XL, Fig. 9). 

Sphyrna prisca, Agassiz, 1843. Poiss. Foss., vol. iii., p. 234, 
pi. 26a, figs. 35-50. 

Sphyrna prisca, Ag., A. S. Woodward, 1889. Cat. Foss. Fishes 
Brit. Mus., Nat. Hist., pt. 1, p. 453. 

Locality and Horizon.—Orphanage Hill, Fyansford, Geelong 
(T. S. Hall Coll.)^—Balconibian. 

Observations.—Although it is held that the separate teeth 
of Sphyrna and Carcharias are practically indistinguishable 
from one another, we have found it impossible to place our 
specimen under any other genus, as it agrees very closely '\^dth 
f. 50 of Agassiz’s S. prisca. The measurement of our specimen 
from the top of the base to the apex is 5.5 mm. S. prisca is an 
Eocene and Miocene form, and is found in Em’ope and North 
America. 


Family Lamnidae. 

Genus Odontaspis^ Agassiz. 

Odontaspis eontoptidens, Agassiz. 

Lamna (Odontaspis) contortidens, Agassiz, 1843. Poiss. Foss., 
vol. iii., p. 294,, pi. 37a, figs. 17-23. 

Odontaspis contortidens, Ag., A. S. Woodward, 1889. Cat. 
Foss. Fishes, Brit. Mus. Nat. Hist., pt. 1, p. 366. 

Locality and Horizon.—Lower Aldinga Beds (Pritchard Coll.) ; 
Spring Creek, or Bird Rock Bluff, near Geelong, lowest zone 
(Pritchard Coll.); Waurn Ponds, near Geelong (Nat. Mus. Coll., 
purchased from J. F. Bailey, also Pritchard Coll.); Coast Sec¬ 
tion, Castle Cove, near Aire River (Pritchard Coll.)—^Jan 
Jukian. 

Lower Beds at Muddy Creek (Pritchard Coll.); Moorabool 
Valley [Batesford?] F. Spry Coll..); Fyansford, near Geelong 
(J. F. Mulder).—Balcombian. 


1 Since presented to the National Museum. 


18 a 



276 Proceedings of the Royal Society of Victoria. 

Belmont, near Geelong (J. F. Mulder). — Barwonian. 

Grange Burn, Upper Beds (Nat. Mus. Coll, purchased from 
B. Lindsay; also presented by G. Robinson; also Spry Coll., 
and Pritchard Coll.) ; Beaumaris, Port Phillip (Dixon Coll; 
Pritchard Coll. ; Nat. Mus. Coll, purchased from J. F. Bailey). 
— Kalimnan — all more or less worn, and therefore probably de¬ 
rived from Balcombian. 

Observations.— This species was first recorded by the late Sir 
F. McCoy from “ the Miocene of Victoria ” in 1866 (15, p. 16). 
Authentic specimens of 0. contortidens from the Lower Ter¬ 
tiary beds of Europe have assisted us towards this identification. 
The variations exhibited in the above series seem to be easily 
accounted for by the different positions which they occupied in 
the jaw. The species occurs in Europe and North America in 
strata of Eocene to Pliocene ages. 

Odontaspis incupva, Davis, sp. 

Lamna inciirva, Davis, 1888. Trans. Roy. Dublin. Soc., ser. 
2, vol. iv., p. 17, pi. 3, f. 2-5. 

Odontaspis incurva., Davis, sp., A. S. Woodward, 1889. Cat. 
Foss. Fishes, Brit. Mus. Nat. Hist., pt. 1, p. 372. 

Locality and Horizon. — Waurn Ponds (purchased J. F. Bailey, 
Nat. Mus. Coll, also Pritchard Coll.) — Jan Jukian. 

Warranooke, 23 miles N. of Stawell (Nat. Mus. Coll, from 
Mines Dept., 3502). — Barwonian. 

Grange Burn, Upper Beds (Pritchard Coll). Beaumaris, 
Port Phillip (Nat. Mus. Coll, purchased from J. F. Bailey, 
Pritchard Coll). — Kalimnan. 

Observations. — This species may be distinguished from the 
foregoing 0. contortidens. As:., by its more robust crown, convex 
outer face, depressed and smooth inner surface, the former 
being of a more slender type with a convex and striated inner 
surface. This species was originally described from the 
Waipara and Oamaru formations. New ZeMand, Upper Cre¬ 
taceous and Oligocene respectively. 

Odontaspis cuspidata, Agassiz, sp. 

Lamna cuspidata, Agassiz, 1843. Poiss. Foss., vol iii., p. 
290, pi 37a, figs. 43-50. 
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Odontaspis cuspidata, Ag., sp., A. S. Woodward, 1889. Cat. 
Foss Fishes, Brit. Mus. Nat. Hist., pt. 1, p. 368. 

Lamna marginalis, Davis, 1888. Trans Roy., Dublin Soc.., 
ser. 2, vol. iv., p. 19, pi. 3, f. 8-10. 

Locality and Horizon.—Clays of Cape Otway (Pritchard Coll.). 
Jan Jiikian. 

Black Beds east of Gellibrand River, A.W. 7, Geo. Surv., Vic. 
(Nat. Mus. Coll.)—Balconibian. 

Beaumaris, Port Phillip. (Nat. Mus. Coll., purchased from 
J. F. Bailey, also Dixon Coll.) Grange Burn (Pritchard Coll.). 

■—Kalimnan (? derived). 

Observations.—The teeth of this species are generally of an 
oblique habit, and probably include the forms figured by 
Agassiz under the names of hopei, dubia, and ferox. This 
species has been found in Europe and North America, and oc¬ 
curs in Eocene and Miocene formations. Aho from the 
Waipara and Oamaru formations. New Zealand, Upper Cre¬ 
taceous and Oligocene, under the name of L. marginalis, Davis. 

Odontaspis attenuata, Davis, sp. (PI. XL, Figs. 10, 11). 

Lamna attenuata, Davis, 1888. Trans. Ro}". Duldin Soc., ser. 
2, vol. iv., p. 19, pi. 3, f. lla-c. 

Locality and Horizon.—Lower beds of the Aldinga series, 
South Australia (Pritchard Coll.). Waurn Ponds (Nat. Mus. 
Coll., purchased from J. F. Bailey).—Jan Jukian. 

Belmont (J. F. Mulder Coll.).—Barwonian. 

Beaumaris, Port Phillip (Nat. Mus. Coll., purchased fi’om J. 
F. Bailey).—Kalimnan, 

Observations.—The original specimens were described from 
teeth wanting the base. One of our specimens is fortunately 
well preserved, and shows that the root is strong and bifid with 
a well-marked median canal at the base of the crown. As the 
majority of the specimens show merely the cro-wn, there appears 
to be a definite plane of weakness between the cro^vn and the 
root. This specie somewhat resembles 0. contortidens, Ag., in 
having a striated inner coronal face, but these striations in the 
latter are fewer and more or less parallel, whilst in the former 
they are closer together, and have a tendency to coalesce. 
Another distinguishing feature is the very slender habit of 0. 
attentuata, Ag. 
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Hitherto known only from the Oamaru formation, New Zea¬ 
land — Olie:ocene. 


Genus Lamna,, Cuvier. 

Lamna cpassidens, Agassiz. 

Lamna crassidens, Agassiz, 1843. Poiss. Foss., vol. iii., p. 
292, pi. 35, figs. 8-21. 

Odontaspis {X) crassidens, Ag. sp., A. S. Woodward, 1889. 
Cat. Foss. Fishes, Brit. Mus. Nat. Hist.,pt. i., p. 373. 

Locality and Horizon. — Bird Rock Bluff, Spring Creek, near 
Geelong (Pritchard Coll.) ; Waiirn Ponds (J. F. Mulder CdlL).— 
Jan Juki an. 

Balcombe’s Bay (Nat. Mus. Coll., collected by W. Kershaw; 
also Pritchard Coll.) ; Muddy Creek (Nat. Mus. Coll.).—Balcom- 
biaii. 

Observations. — This species is recorded from the Eocene of 
Europe and North America and the Miocene of Germany. 

Lamna apiciilata, Agassiz, sp. 

Otodus apiculatus, Agassiz, 1843. Poiss. Foss., vol. iii., p. 
275, pi. 32, figs. 32-35. 

Ox}UThinus woodsii, McCoy, jMS., T. Woods, 1862. Geo. 
Obs. S.A., p. 80, 2 figures. 

Oxyrhina enysii, Davis, 1888. Trans. R. Dubl. Soc., ser. 2, 
vol. iv., p. 28, pi. V., figs. I7a-c, 18, 19, 20. 

Oxyrhina subvexa, Davis, 1888, ibid., p. 31, pi. vi., figs. 4a-c. 
Locality and Horizon. — Waurn Ponds, near Geelong (Nat. 
Mus. Coll., purchased from J. F. Bailey); Pritchard Coll.; 
Mulder Coll. — Jan Jukian. 

Lower Beds of Muddy Creek (Pritchard Coll.) ; Balcombe’s 
Bay (Pritchard Coll.) : Gellibrand coast section (Pritchard 
Coll.)—Balcombian. 9 miles west of Casterton (Nat. Mus. Coll., 
from Mines Department, No. 3493).—Barwonian. 

Grange Burn (Spry Coll.). — Beaumaris (Dixon Coll.).—Kalim- 
nan, all worn and probably derived from the Balcombian. 

Observations. — Tin's species usually shows a backward curva¬ 
ture, and in the series before us the posterior teeth show a 
much stronger lateral curvature. Perfect specimens showing the 
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lateral denticle-s \Yell-preserved are comparatively rare; the most 
usual condition in which they are found exhibits merely the 
smooth portion of the crown. This would account for Davis 
placing his specimens in the genus Oxyrhina. Agassiz records 
this species from the Tertiary of Veteuil(or Yerteuil), Charente, 
France. 

The New Zealand representatives are from the Waipara and 
Oamani formations — i.e., Upper Cretaceous and Oligocene re¬ 
spectively. 


Lamna compressa, Agassiz. 

Lamna compressa, Agassiz, 1843. Poiss. Foss., vol. iii., p. 
290, pi. xxxvii., a. figs. 35-42. 

Lamna macrota, Ag. (vel compressa), A. S. Woodward, 1889. 
Cat. Fo'ss. Fishes, Brit. Mus. Nat. Hist., pt. 1, p. 402. 

Lamna marginalis, Davis, 1888. Trans. Roy. Dublin Soc., 
ser. 2, vol. iv., p. 19, pi. 3, figs. 8-10. 

Locality and Horizon. — Table Cape (Nat. Mus. Coll., pre¬ 
sented by the Rev. Mr, Legge). — Jan Jukian. 

Waminooke, 23 miles north of Stawell (Nat. Mus. Coll., from 
Mines Dept., 3502).—Barwonian. 

Grange Burn (Nat. Mus. Coll, purchased from R. Lindsay). 
Beaumari's, Port Phillip (Pritchai’d Coll.). — Kaliiiinan (worn 
specimens only). 

Observations. — The European specimens referable to Lamna 
compressa are said to show a range of form embracing the type 
of L. macrota, by which name the species has been more re¬ 
cently defined. As we have not hitherto foimd any teeth of 
the macrota series fi-om any of our beds, but only those of the 
compressa type, we think it better for the present to retain the 
latter name for our representatives. 

Generally distributed through Europe in the Eocene and 
Miocene, and in the Eocene of North America. 

Waipara and Oamaru formations of New Zealand Upper 
Cretaceous and Oligocene respectively. 

Lamna bronni, Agassiz. 

Lamna (Odontaspis) bronni, Agassiz, 1843. Poiss. Foss., vol. 
iii., p. 297, pi. 3Ta, figs. 8-10. 
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Odoiitaspis bronni, Apr., A. S. Woodward, 1889. Cat. Foss. 
Fishes, Brit. Mus. Nat. Hist., pt. i., p. 360. 

Locality and Horizon.—Waurn Ponds, near Geelong (Pritchard 
Coll.). — .Ian Jukian. 

Observations. — Our 'specimen agrees exactly with Agassiz’s 
original figure of this species, and, failing a complete series, we 
are unable to refer this to any other species. 

The European representatives are only found in the Upper 
Cretaceous of Holland and Belgium (Maastricht, Ciply, and 
Hainaut). 


Genus, Oxyrhi?ia^ Agassiz. 

Oxyrhina hastalis, Agassiz. (PI. I., Figs. 12-14). 

Ox^udiina hastalis, Agassiz, 1843. Poiss. Foss., vol. iii., p. 
277, pi. 34, figs. 3-13, 15-17. 

Oxyrhina xiphodon, Agassiz, 1843. Ibid., p. 278, pi. 33, 
figs. 11-17. 

OxAudiina trigonodon, Agassiz, 1843. Ibid., p. 279, pi. 37, figs. 
17-18. 

Oxyrhina plicatilis, Agassiz, 1843. Ibid., p. 279, pi, 3/, figs. 
14-15. 

Ox}^hrina acuminata, Davis, 1888. Tfans. R. Dublin Soc., 
ser. 2, vol. iv., p. 29, pi. v., figs. 21a-c. 

Ox}"rhina hastalis, Ag., A. S. Woodward, 1889. Cat. Foss. 
Fishes, Brit. Mus. Nat. Hist., pt. i., p. 385. 

Locality and Horizon. — Lower Beds of Muddy Creek, Western 
Victoria (Pritchard Coll.); Leigh River at Shelford (Nat. Mus. 
Coll.); Mitchell River, near Bairnsdale (Nat. Mus. Coll., pre¬ 
sented by A, W. Howitt); Balcombe’s Bay (Pritchard Coll.).— 
Balcombian. 

Beaumari's, Port Phillip (Nat. Mus. Coll., collected by W. 
Kershaw, presented by C. D. Apliii, J. F. Bailey, and C. French, 
jr.; also Dixon Coll, and Pritchard Coll.). 

Grange Burn (Nat. Mus. Coll., pm'chased from R, Lindsay, 
and pi-esented by G. Robinson j also Spry Coil, and Pritchard 
Coll.). 

Observations.—This is the commonest of our Australian 
sharks’ teeth, and as a consequence we are enabled to obtain a 
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f^ood idea of the valuation in the teeth from different parts of 
the jaw. In common with, previous authors we have included 
several of Agassiz’s species which were evidently given to desig¬ 
nate teeth from different parts of the same jaw; the more erect 
and typical hastalis representing the large anterior teeth, 
xiphodon these of an intermediate position, plicatilis those of 
a lateral position, and smaller oblique forms representing the 
posfero-laterals. 

In America this species is Eocene, whilst in Europe it is 
generally Miocene, but extends also into the Pliocene, some of 
which are evidently derived from older beds. 

This species was recorded for Victoria by the late Sir F. 
McCoy under the name of 0. trigonodon in 1866 (15, p. 17). 

Oxyrhina desori, Agassiz. 

Ox^Thina desorii, Agassiz, 1843. Poiss. Foss., vol. iii., p. 202, 
pi. 37, figs. 8-13. 

Oxwrhina leptodon, xVgassiz, 1843. Ibid., p. 282, pi. 37, fiers. 
3-5. 

Oxyrhina gi'audis, Davis, 1888. Trans. Roy. Dublin Soc., ser. 
2, vol. iv., p. 30, pi. 5, figs. 15, 16. 

Oxyrhina desorii, Ag., A. S. Woodward, 1889. Cat. Foss. 
Fishes, Brit. Mus. Nat. Hist., pt. i., p. 382. 

Ox}ndiina desorii, Ag., L. Segoienza, 1900. Boll. Soc. Geol. 
Ital., p. 482, pi. 5, figs. 1-12. 

Locality and Horizon. — Waurn Ponds, near Geelong (Nat. 
Mus. Coll., purchased from J. F. Bailey, and from Mines De¬ 
partment [4766]; also J. F. Mulder Coll, and Pritchard Coll.). — 
Jan Juki an. 

Birregurra (J. F. Mulder Coll.).—Banvonian. 

Beauinari'S, Port Phillip (Dixon Coll.; Pritchard Coll.); 
Grange Burn (Spiy Coll.).—Kalimnan. 

Observ^ations.—The figures given by Davis represent the 
strong anterior teeth, and we also have the more slender and 
more oblique laterals. 

This species is Upper Eocene in North America, and Upper 
Eocene, Miocene, and Pliocene in Europe. In New Zealand it 
occurs in the Waipara and Oamaru formations. Upper Cretaceous 
and Oligocene respectively. 
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Oxyphina retroflexa, Agassiz. 

Oxyrhina retroflexa, Agassiz, 1843. Poiss, Foss., vol. iii., 
p. 281, pL 33, f. 10. 

Oxyrhina crassa, Agassiz, 1843. Poiss. Foss., vol. iii., p. 
283, pi. 37, fig. 16. 

Oxyi'hina vonhaastii, Davis, 1888. Titans. Roy. Dublin Soc., 
ser. 2, vol. iv., p. 26, pi. 4, figs. 1-3. 

Oxxu'hina crassa, Agassiz., A. S. Woodward, 1889. Cat. Foss. 
Fishes, Brit. Mus. Nat. Hist., pt. i., p. 389. 

Locality and Horizon. — Three miles we»st of mouth of Gelli- 
brand River (Geol. Surv. Vic., A.W. 9, Nat. Mus. Coll.).—^Bal- 
combian. Nine miles west of Casterton (Mines Department 
3493 Nat. Mus. Coll.). — Barwonian. 

Beaumaris, Port Phillip (Nat. Mus. Coll., purchased from J. 
F. Bailey, collected by W. Kershaw, presented by C. D. Aplin ; 
also Pritchard Coll.). Grange Burn (Nat. Mus. Coll., pre¬ 
sented by G. Robinson and A. A. Kelley, and purchased from 
R. Lindsay ; also Spry Coll, and Pritchard Coll.). — Kalimnan. 

Observations. — The series before iis shows more perfect 
gradation than those figured by Davis as 0. vonhaastii ; the 
anterior teeth are fairly well represented by Agassiz’s figure of 
0. crassa, whilfet the short recurved form is undoubtedly his 
0. retroflexa. The relative abundance and variation in this 
form affords us a parallel example in dentition with 0. has- 
talis. 0. retroflexa has been included in the synonyu^y of 0. 
hastalis b}' X. S. Woodward in his British Museum Catalogue, 
but, as our series is large and representative, we have been 
compelled to regard it as a distinct type. 

This species in Europe is recorded from the Eocene, Miocene 
and Pliocene, and from the Eocene of North America. 

The New Zealand specimens are from the Oamaru formation, 
Oligocene. 


Oxyrhina eocaena, A. S. Woodward, sp. 

Carcharias (Scoliodon) eocaenus, A. S. Woodward, 1889. Cat. 
Foss. Fishes, Brit. Mus. Nat. Hist., pt. i., p. 436. 

Oxyrhina eocaena, A. S. Woodward, 1899. Proc. Geol. 
Assoc., vol. xvi., p. 11, pi. i., figs. 25, 26. 
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Locality and Horizon.—Beaumaris, Port Phillip (Dixon Coll. ; 
Pritchard Coll.). Grange Burn (Nat.^ Mus. Coll., presented by 
A. A. Kelley, and purchased from R. Lindsay; also Pritchard 
Coll). 

Observations.—We have examined a fail- number of specimens, 
which agree closely with the diagnosis and figures given by A. 
S. Woodward, but some of our examples are about twice the 
height of the type specimens. The original specimens came 
from the London clay, Highgate. 


Oxyrhina minuta, Agassiz. 

Oxyrhina minuta, Agassiz, 1843. Poiss. Fo*ss., vol. iii., p. 
285, pi. 36, figs. 39-47. 

Oxyrhina fastigiata, Davis, 1888. Trans. Roy. Dublin Soc., 
ser. 2. vol. iv., p. 30, pi. 6, figs. 1-3. 

Locality and Horizon.—Waurn Ponds, near Geelong (J. F. 
Mulder Coll. ; Pritchard ColL).—Jan Jukian. 

East of Gellibrand River (Geo. Surv. Vie. A.W., 7, Nat. IMus. 
Coll.). Lower Beds of Muddy Creek (Pritchard Coll.).—Bal- 
combian. 

Belmont (J. F. Mulder Coll.).—Barwonian. 

Grange Burn (Spry Coll.; Pritchard Coll.).—Kalimnan. 
Observations.—To this species we have referred numerous 
slender minute teeth which do not appear to belong to any 
other series, and are exactly comparable with the figures of both 
the above-mentioned forms. 0. minuta has been recorded from 
the Lower Miocene of Osnabruck, Prussia, and Piedmont, 
Naples, and Sicily. It occurs in N, Zealand in the Oamaru for¬ 
mation (Oligocene). 

Genus Carcharodon^ Miiller and Henle. 
Capchapodon auriculatus, Blainville, sp. 

Squalus auriculatus, de Blainville, 1818. Nouv. Diet. d’Hist. 
Nat., vol. xxvii., p. 384. 

Carcharodon auriculatus, Agassiz, 1843. Poiss. Foss., vol. iii., 
p. 254, pi. 28, figs. 17-19. 

Carcharodon angustidens, Agassiz, 1843. Ibid., p. 255, pi. 
28, figs. 20-25, and pi. 30, f. 3. 
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Carcharodon anj^ustidens, Agassiz, McCoy, 1875. Prod. Pal. 
Vic., dec. ii., p. 8, pi. 11, f. 2, 3. 

Carcharodon angustidens, Agassiz, Davis, 1888. Trans. Roy. 
Dublin Soc., ser. 2, voL iv., p. 9, pi. i., figs. 4-6, and pi. 6, f. 22. 

Carcharodon auiuciilatus, Blainville sp., A. S. Woodward, 
1889. Cat. Foss. Fishes, Brit. Mus. Nat. Hist., part i., p. 411. 

Locality and Horizon.—Waurn Ponds (Nat. Mus. Coll., pur¬ 
chased J. F. Bailey; Pritchard Coll.). Table Cape (Nat. Mus. 
Atkinson Coll.). Spring Creek or Bird Rock Bluff, near Gee¬ 
long. (Nat. Mus. Coll., presented by A. E. Butler). West of 
Rocky Point, Spring Creek section (Hall Coll.).—Jan Jukian. 

Nine miles W. of Carterton (Nat. Mus. Coll, from Mines 
Department, 3493). Casterton (Nat. Mus. Coll., presented by 
Miss Wilson).—BarAvonian. 

Grange Burn (Spry Coll.).—Kalimnan, probably derived from 
Balcombian. 

Obseiwations.—Specimen's in our collection show the same 
range of variation as has already been indicated by the forms 
figured as Carcharodon auriculatus, angustidens, heterodon, 
toliapicus, etc. 

This species appears essentially to belong to the Barwonian 
series, as our knowledge of its existence in the Kalimnan is 
restricted to one worn specimen. 

Middle and Upper Eocene of Europe and North America, 
and from the Miocene and Pliocene of Europe. This species is 
also recorded from the Oamaru formation (Oligocene) of New 
Zealand. 


Carcharodon megalodon, Agassiz. 

Carcharodon megalodon, Agassiz, 1843. Poiss. Foss., vol. 
iii., p. 247, pi. 19. 

Carcharodon megalodon, Agassiz, McCoy, 1875. Prod. Pal. 
Vic., dec. ii., p. 9, pi. ii., f. 4 and 4a-c. 

Carcharodon megalodon, Agassiz, Davis, 1888. Ttans. Roy. 
Dublin Soc., ser. 2, a^oI. iv., p. 12, pi. 2, figs. 1-3. 

Carcharodon megalodon, Agassiz, A. S. Woodward, 1889. Cat. 
Foss. Fishes, Brit. Mus. Nat. Hist., pt. i., p. 415. 

Locality and Horizon.—Waurn Ponds (Pritchard Coll.); 
Spring Creek or Bird Rock Bluff (Nat. Mus. Coll. Geo. Surv. 
Vic.).—Jan. Jukian. 
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Grange Bui'ii Lower limestones (Pritchard Coll.); ?Muddy 
Creek (ISTat. Mus. Coll.j; ]Muddy Creek (Sweet Coil.); Clays ot 
Native Hut Creek, near Tnverleigh (Pritchard Coll.).—Balcom> 
bian. 

Grange Burn, near Hamilton (Nat. Mus. Coll., purchased R. 
Lindsay, much worn) ; Beaumaris, Port Phillip, conglomerate 
bed, probably derived (Pritchard Coll.).—Kalimnan. 

Observations.—The specimen of this species figured by McCoy 
is about the smallest of the specimens kno^\^l from the Aus¬ 
tralian Tertiar}^ beds, but it is in a very good state of preser¬ 
vation. It may be interesting to note the measurements of a 
few of the largest specimens. From Muddy Creek, height 11 
cm., breadth 10 cm. ; from Grange Burn, height 12 cm. nearly, 
breadth 11 cm.; from Native Hut Creep, height 12 cm., 
breadth 10.5 cm. (approximate, owing to fracture). 

Eocene of North America; Miocene and Pliocene of Europe ; 
Miocene of Bmma; Tertiary of Java; Oamaru formation 
(Oligocene) New Zealand. 

There is also a record in the British Museum Catalogue of 
a plaster cast of a large tooth from the “ Upper Tertiary,^* 
Lake Bonny, South Australia, which was presented to the 
Museum by Sir Samuel Davenport (op. cit., p. 420.). 


Carcharodon robustus, Davis. 

Carcharodon robustus, Davis, 1888. Trans. Roy. Dublin 
Soc., ser. 2, vol. iv., p. 13. pi. 1, f. 7. 

Locality and Horizon.—•^Yaurn Ponds (Pritchai’d Coll.).— 
Jan. Jukian. Lower Beds of Muddy Creek below Mason^s 
(Pritchard Coll.).—Balcombian. 

Observations.—This species has been included in the 
synonymy of C. megalodon (30. p. 417) by A. S. Woodward, but 
the forms in our collection are so distinct a type of tooth that 
it necessitates the retention of Davis^ species as distinct from 
C. megalodon. Davis records his species from the Oamaru 
formation (Oligocene), New Zealand. 


III. — Range in Time op Genera of Australian Sharks as hitherto known. 
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IV. —Table of Distribution of Tertiary Species of Australian Sharks. 
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YTI. — Summary of Conclusions. 

From the foregoing examination of our Tertiary fish remains 
the following principal points may be summarized : — 

The genus Asteracanthus previously recorded by Tate from the 
Balcombian and Kalirnnan, under the generic name of Stropho- 
dus, undoubtedly belongs to the former genus, evidence being 
rendered by the microscopic structure of the teeth. This extends 
beyond question the range of this hitherto Jurassic and Upper 
Cretaceous fish into the Tertiary seas round Southern Australia. 

With regard to the identified species, two Upper Cretaceous 
species occur in our beds of Jan Jukian age, viz. — 

Carcharias acutus and Lanina bronni. 

One species — Oxyrhina minuta — is apparently a comparatively 
restricted Miocene form in the Northern Hemisphere, and occurs 
herein the Jan Jukian, Balcombian, and Kalirnnan. Ten species 
have a comparatively wide geological range in the tertiaries, both 
in the Southern and Northern Hemispheres, namely :—S. prisca, 
0. coiitortidens, O. cuspidata, L. crassidens, L. compressa. Ox. 
hastalis, Ox. desori. Ox. retroflexa, C. auriculatus, and 0. 
megalodon. 

These data do not furnish any very clear evidence of our 
tertiary succession and relative age of the beds, since the fauna 
has a general tertiary aspect, but the occurrence of the few 
Mesozoic forms gives an aspect of antiquity to the older portion 
of our tertiary strata. 

With regard to the occurrence of certain species found both in 
New Zealand and Australian strata, we gather some interesting 
information, which points to some affinity with the Cretaceo- 


Tertiary Group of the former area. 

New Zealand. 


Australia. 

___A__ 



1. 

2. 

3. 

4. 

5. 

6. 

Name of Species. 

Upper 

Oligo- 

Jan 

Bal¬ 

Barwon- 

Kalitn- 

Cretaceous. 

cene. 

Jukian. 

combian. 

ian. 

nan. 

Galeocerdo davisi 

- 1 - 

2 

- 

- 4 - 

5 


Odontaspis incurva - 

- 1 - 

2 

- 3 

- 

5 


Odontaspis cuspidata - 

- 1 - 

2 

- 3 

_ 4 - 

5 

6 

Odontaspis attenuata - 

- 1 - 

2 

- 3 

• 

5 - 

6 

Lanina apiculata 

- 1 - 

2 

- 3 

- 4 - 

5 - 

6 

Lamna compressa 

- 1 - 

2 

- 3 

- 

5 

6 

Oxyrhina desori - 

- 1 - 

2 

- 3 

- 

5 

6 
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Oxyrhina retrofiexa - -1-2- -4-5-6 

Oxyrliina minuta - -1-2-3-4-5-6 

Carcharodou aiiriciilatus -1-2-3-4-5-6 
Carcharodoii iiiegalodon -1-2-3-4-5-G 
Carcbarodon robiistiis -1-2- -4-5- 


From the state of preservation of the specimens in our beds, 
we have no hesitation in stating that we think the majority of 
the occurrences in the Kalimnan beds are due to their having 
been derived from the older Barwonian beds. This we think is 
somewhat analagous to the fact of so many Pliocene specimens 
being of a derived character in the Northern Hemisphere, and, 
where no indication of the state of preservation is given, the 
results of an inquiry into the distribution of species may be 
somewhat misleading. 

The local terms, Kalimnan, Fhilcombian, Jan Jukian, and 
Barwonian, have been used by us owing to the very considerable 
confusion and difference of opinion surrounding the use of the 
ordinary terms such as Miocene, Oligocene, Eocene, and to the 
fact that as yet there is no absolute certainty on the strati- 
graphical succession of our beds. 

As far as the evidence points up to the present, the older 
series has been termed Barwonian ' with its two sub-divi¬ 
sions, Balcombian and Jan Jukian, of which the latter has been 
indicated as the older.- To this series various ages have been 
assigned, such as Eocene, Oligocene, and Miocene, for different 
portions of the same series. 

Then for the series distinctly unconformable to the Barwonian 
and distinctly separable by its molluscan fauna the name of 
Kalimnan has been given and this series has been variously 
referred to as Oligocene, Miocene, and Pliocene. 
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EXPLANATION OF PLATES. 

Plate XL 

[The numbers in square brackets refer to registered specimens in 
the National Museum, Melbourne.] 

Fig. 1. Notidaiiiis jennino^si, wow Part of (?) left lower jaw, 
outer side ; from Beaumaris. Natural size. 
[5368]. 

Fig. 2. Notidanus jenniiigsi, sp. nov. Inner side of jaw; from 
Beaumaris. Natural size. [5368]. 

Fig. 3. AsteracantJms eocaenicus, Tate sp. Upper surface o^ 
tooth; from Mooiabool River. Natural 
size. [5378]. 

Fig. 4. Asteracanthus eocaenicus, Tate sp. Lateral aspect of 
tooth; from Moorabool River. Natural size. 
[5379]. 

Fig. 5. Cesiracion cainozoicus, sp. nov. Upper surface of 
lateral tooth from middle of series ; from Beau¬ 
maris. Natural size. [5372]. 
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